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other Cuſtom, to the contrary thereof notwithſtanding. 


- ſors, and the other Moiety to him or them that thall pro- 


yrs. 


_ ExTRracrT from the Act of Parliament 


- concerning the Longitude, made in the 
Fifth Year of the Reign of his preſent | 


"A 


HEREAS the Publication of Nautical Almanacs 
= conſtructed by proper Perſons, under the Direc- 
tion of the ſaid Commiſſioners, would greatly contribute 
to make the ſaid Lunar Tables more generally uſeful ; Be 


< 4 8 *I - * ö f 0 1 5 * 5 - ; 
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it further Enacted, by the Authority aforeſaid, .That it 
ſhall and may be lawful to and for the ſaid Commiſſioners 
to cauſe fuch Nautical Almanacs, or other uſeful Tables, 


to be conſtructed, and to print, publiſh, and vend, or cauſe 


to be printed, publiſhed, and vended, any Nautical Alma- 
nac or Almanacs, or other uſeful Table or Tables, 
Which they, or the major Part of them, ſhall,” from time 
ds time, judge neceſſary and uſeful, in order to facilitate 
the Method of diſcovering the Longitude at Sea; any 


Law, Statute, excluſtye Privilege, private Charter, or 


And be it Enacted, by the Authority aforeſaid, That no 
Perſon or Perſons ſhall print, publiſh, or vend, or cauſe to 
be printed, publiſhed, or vended, any Nautical Almanac 
or Almanacs, or other Table or Tables conſtructed under 
the Direction of the ſaid Commiſſioners, without being firſt 
licenſed. by the faid Commiſſioners, or the major Part of 
them: And if any Perſon or Perſons not fo licenſed, or 
not being authorized by the Perſon. or Perſons ſo licenſed 
by the ſaid Commiſſioners, ſhall print, publiſh, or vend, 
or cauſe to be printed, pabliſhed, or vended,. any ſuch 
Nautical Almanac or Almanacs, or other Table or 


Tables, every ſuch Perſon or Perſons Ren Copy 


of ſuch Nautical Almanac or Table fo printed, pub- 
liſhed,: or vended, forfeit. and pay the Sum of Twenty 


Pounds; to be recovered by Action of Debt, Bill, Plaint, 
or Information, in any of his Majeſty's Courts of Record 


at Weſtminſter ; and that One Moiety of ſuch Penalty and 
Forfeiture ſhall be to his Majeſty, his Heirs and Succeſ- 
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Fe thereof as relates tõ the Appointrrient and 
Authority of the Commiſſioners thereby confti- 


tuted, and alſo ſuch Clauſes as relate to the con- 


Krructing, printing, publiſhing, vending, and 
licenſing of Nautical Almanacs and other uſe- 
Ful Tables; and for the More effectual-Encous 
and Reward of fuch Perſon and _ 
E ag hall diſcover a Method for gin Hoey 
Fame, or ſhall make Uſeful Diſcoveries in Navi- 
Sation; and for the better making Experiments 
relating thereto: Made in the Fourteenth Tear 
of the Reign of his preſent Majeſtx. 


5 BE it Enadted by 0 Kinc's Moſt Excellent Majeſty, by 


and with the Advice and Conſent of the Lords Spiri- 

tual and Temporal, and Commons, in this preſent Par- 
| Hament aſſembled, and by the Authority of the ſame, That 
each and every of the Lad recited Acts (ſave and except 
ſuch Clauſe and Clauſes iu each or any of them as relate to 


the Appointment or Authority of all or any of the Com- 


miſſioners thereby reſpectively conſtituted, and alſo ſuck 
Clauſe and Clauſes as relate to the conſtructing, printing, 
publiſhing, vending, and licenſing of Nautical Almanacs, 
and other uſeful Tables) ſhall, from and after the Twenty- 
fourth Day of June One thouſand- Seven hundred 20 S0 
venty-four, be, and are hereby repealed. 3 

And, for a due and ſufficient Encouragement to any 


Perſon 'of Perſons who ſhall. diſcover any Method or Me- 


thods for finding the {aid Longitude, Be it Enacted by the 
Authority aforeſaid, That the Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of each and every ſuch. Me- 
thod or Methods, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be intitled to and have the Rewards or 
Sums of Money herein - after mentioned ; that is to ſay, In 
caſe the Method propoſed ſhall be, by means of a Time - 
keeper, . the Principles. whereof have not. bitherto been 
made * to the Reward or Sum of Five thouſand - 

. 


% > 
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5 Pounds, i if ſuch Method determines the ſaid L * wy „ 
One Degree of a great Circle, or Sixty geographical 


Miles; to the Reward or Sum of Seven thouſand Five 


, kindred Pounds, if it determines the ſame to Two Thirds 
of that Diſtance; and to the Reward or Sum of Ten 


thonſand Pounds, if it determines the ſame to One Half 


bf the ſaid Diſtance : Which ref] pective Rewards ſhall be 


due and paid when ſuch Method ſhall have been ſufficiently 


tried by the following Experiments and Voyages to be 


made and performed 5 ſuch Perſons, and under ſuch Re- 
ſtrictions, as the ſaid Commiſſioners for the Diſcovery of 
Longitude at Sea reſpectively conſtituted by the above- 
Tacks Acts, or the major Part of them, ſhall think fit to 


"appoint and direct; (that is to ſay); When and ſo ſoon as 


Two or more Time. -keepers of the ſame Conſtruction ſhall 


have been tried at the ſame Time, for the Space of 


Twelve Months, at the Royal Obſervatory at Greenwich, 
then in Two Voyages round the Iſland of Great Britain, 


in contrary Directions, and in ſuch other Voyages to dif- 
ferent Climates as the ſaid Commiſſioners ſhall think fit to 


direct and appoint; and after their: Return from fuch 
Voyages, or any of them, for ſuch longer Time, at the 


aid Obſervatory, not exceeding Twelve Months, as the 
aid Commiſſioners ſhall judge neceſfary ; and alſo when 
and fo ſoon as the faid Commiſſioners, or Two Thirds of 
them at the leaſt, ſhall, after ſuch Experiments and 


Voyages have been made and performed as aforeſaid, have 


: declared and determined that ſuch Method is enerally 


% 


pratticable and uſeful, and ſufficiently exact to dermal, 


the Longitude at Sea within the Degrees or Limits afore- 
ſaid, in all Voyages for the Space of Six Months, (Impedi- 
ments from ctoudy and hazy Weather excepted) ; and alſo 
hen and fo foon as the Principles and Practice of ſach 


Method are fully diſcovered and explained to the Satisfac- 


tion of the ſaid Commiffioners, or Two Thirds of them 


at leaſt; and ſuch Author or Authors, Diſcoverer or Diſ- 
coverers, ſhall have delivered up and affigned over to the 
"ſaid Commiſſioners, for the Uſe of the Public, the abſo- 
"Jute ny of fuch Time-keepers as. frall have 115 ; 
| tried 


3 
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„ ANTS 
tried by ſach Experiments and Voyages as aforeſaid; tos 
gether with all Places, Deſcriptions, . Theories, and Ex- 
planations belonging or relating to the fame, and which 
ſhall contain the Whole of ſuch Diſcovery of the Longi- 
tude ; and in caſe the Method propoſed ſhall be by means 
of improved Solar and Lunar Tables, then and in ſuch 
Cale the Author or Authors of ſuch improved Solar and 
Lunar Tables, their Executors, Adminiſtrators, or Aſſigns, 
| hall be intitled to and have the Reward or Sum of Five 
thouſand Pounds, if ſuch Solar and Lunar Tables ſhall 
proye ſufficiently exact to ſhew the Diſtance of the Moon 
from the Sun and Stars in the Heavens within Fifteen Se- 
conds of a Degree, - anſwering to about Seven Minutes of 
Longitude, after making an Allowance of Half a Degree 
for the Errors of Obſervation; and when it ſhall appear 
to the Satisfaction of the ſaid Commiſſioners, or Two 


Thirds of them at leaſt, that ſuch. Tables are conſtructed 


intirely upon the Principles of Gravitation laid down by 
Sir Jaac Newton {except with reſpect to thoſe Elements 
which muſt neceſſarily be taken from aſtronomical Obſer- 
vations), and alſo when the Truth of ſuch Tables ſhall have 
been further confirmed and proved by Compariſon with a 


Series of aſtronomical Obſervations made during a Periad _ 
of Eighteen Years and a Half, which is deemed the Period 


ol the Irregularities of the Lunar Motions; which Reward 


2 


lute Right and Property to and in the ſame, together with 
the Theory relating thereunto; and in caſe any other Me- 
thod ſhall be propoſed for finding the Longitude at Sea 


| beſides thoſe before-mentioned, that then and in ſuch Caſe 


ide Firſt Author or Authors, Diſcoverer or Diſcoverers, of 


n 


— — u — — 0 ˙ ˙ 7 ·˙* 1 — — 
5 - ; . 4 GS, ; 8 — 
2 1 4 > » 
* 7 6 . e Benth .- 8 
1 . PISS 1 
v ; | is 5 r 
* 2 3 
4 J 2 
* ** 3 * 2 
* - * "<4 a 
5 * * 0 
- a 


rn one af 


for the Diſcovery of the ſaid Longitude, ſhall be tried, as 


any ſuch Method, his of their Executors, Adminiſtrators, 
or Aﬀiigns, ſhall be iutitled to and have the Reward ot 
Sum of Five thouſand Pounds, if it ſhall determine the 
Aid' Longitude within One Degree of a great Circle 'of 
Sixty geographical Miles; to the Reward or Sum of Seven 


_ thouſand Five hundred Pounds, if it ſhall determine the 


fame to ' Two Thirds of that Diſtance; and to the Reward 


or Sum of Ten thouſand Pounds, if it mall determine the 
fame to One Half of the ſame Diſtance; which reſpective 


Rewards ſhall be due and paid, fo ſoon 'as the ſaid Com- 


_ miſſioners, or Two Thirds of them, at leaſt, ſhall, after 
proper Trial have been made by their Appointment and 


Direction, have determined that ſuch Method ſhall be ge- 

nerally practicable and uſeful for finding the Longitude at 
Sen within the reſpective Limits above mentioned. 
And be it further Enacted, by the Authority aforeſaid, 
That when and f6 ſoon as any ſuch Method or Methods 


before mentioned, and found practicable and uſeful at 


Sea, and ſufficiently exact to determine the Longitude 
within any of the Degrees or Limits aforeſaid, the ſaid 


Commiſſioners, or Two Thirds of them, ſhall certify the 
fame, under their Hands and Seals, to the Commiſſioners 
of the Navy for the Time being, together with the Name 


or Names of the Perſon or Perſons who ſhall be the Au- 
thor or Authors of ſuch Method or Methods; and upon 


the Receipt of ſuch Certificate, the ſaid Commiſſioners of 
the Navy are hereby authorized and required to make out a 
Bill or Bills upon the Treaſurer of the Navy for the re- 


ſpective Sum or Sums of Money to which the Author or 


Authors of ſuch Propoſal, his or their Executors, Admi- 


niſtrators, or Aſſigns, ſhall be intitled by virtue of this 


Act; which Sum or Sums the faid Treaſurer is hereby 
required to pay to the ſaid Author or Authors, their Exe- 
cutors, Adminiſtrators, or Aſſigns accordingly, out of any 
Money that may be in Hands unapplied to the Uſe of the 
Navy, according to the true Intent and Meaning of this 
Att, Ba 4 | 1 1 8055 5. 5 f n 8 ' | ; N 
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EXTRACT: . 


"hs it further Enacted by the Authority n 
Thaz the ſaid Commiſſioners for the Diſcovery of Lon- 


itude at Sea, or any Five or more of them, ſhall have | 


Power and Authority to hear and receive any Pro- 
poſa or Propoſals that ſhall be made to them for diſcover- 


ing the ſaid Longitude, or for making any other uſeful 


Improvement in Navigation; and in caſe” the faid Com- 
miſſioners, or any Five or more of them, ſhall be ſo far 
ſatisfied of the Probability of any ſuch Diſcovery or Im- 
5 t as to tink it proper to cauſe Experiments to 
be made thereof, they ſhall certify the ſame, together with 
the Names of the Author or Authors of fuch Propoſal or 
Propoſals, under their Hands and Seals, to the Commiſ- 


ej fioners of the Navy, who are hereby authorized and re- 


quĩred to make out a Bill or Bills upon the Freaſurer of 


155 the Navy for any Sum or Sums of Money as the ſaid Com- 
miſſioners for the Diſcovery of Longitude at Sea, or any 


Five or more of them, ſhall think neceſſary for making ſuch 
Experiments; which Sum or Sums the Treaſurer of the 
Navy is hereby required to pay immediately to ſuch Perſon 
or Perſons as ſhall be appointed by the ſaid Commiſſioners 
to make thoſe Experiements out of any Money which ſhall 
85 in his the ſaid Treaſurer's Hands unapplied as — 
5 

And be it further Enacted, by the Authority e 
That if any Perſon or Perſons ſhall make any Diſcovery 
for finding the Longitude at Sea, which, though not f 
ſo great Uſe as to be intitled to any of the great Rewards 
above ſpecified, ſhall nevertheleſs be adjudged by the faid 
Commiſſioners for the Diſcovery of Longitude at Sea, or 


the major Part of them, to be of conſiderable Uſe to the 


Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation; then, 
and in ſuch Caſe, ſuch Perſon or Perſons, his or their Exe- 
_ eutors, Adminiſtrators, or Aſſigns, ſhall, from time to time, 
have and receive ſuch leſs Reward. or Sum or Sums of. 
3 as the ſaid Commiſſioners, or the major Part of 
them, ſhall think reaſonable; and certify accordingly, 
under their Hands and _ to the Commiſſioners of the 
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Nary, . are hereby authorized and AY to make 
ont a Bill or Bills upon the Treaſurer of the Navy for any 
ſuch Sum or Sums of Money, which the ſaid r ä 
hereby authorized and required to pay imniedliately to ſuch 
Perſon or Perſons, his or their Executors, Adminiſtrators, | 


or Aſſigns, out of any Money that ſhall 12 5 in *. the ſaid 


Treaſurer s Hands unapplied as aforeſaid. 8 
Provided alſo, and it is hereby Foreker Enncted, That 
bn, caſe any Perſon or Perſons who ſhall and may have re- 

ceived any Sum or Sums of Money, by virtue of this Act, as 


a Reward for any Method of diſcovering the Longitude at 


Sea, ſhall-afterwards-become intitled to any of the greater 
Rewards appointed by this Act, for or on account of the 


ſame Method ; that then, and in ſuch Caſe, ſuch Sum or 
Sums of Money as they ſhall or may have received as afore - 


ſaid ſhall be conſidered as Part of ſuch greater Reward, 
and deducted therefrom accordingly ; and that no perſon 


ſhall receive more in the Whole for any One Method for 


diſcovering the Longitude at Sea than the e Reward 8 
W for fuch Method Woe this e 1 py 
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By the Sendet bn opp coined by TY 
of Parliament for the Diſcovery i the 
| Longitude at Sea, &c. and for examining, 
1 and judging of all Propoſals, Ex- 

ments, and W e e to 
„„ 


XITHEREAS we _ ng proper 8 to 
compute Nautical employed and Aſtronomical 
: „ for the Years 1775 and 1776, which will 
pou contribute to make the ng. Fables conſtructed 


the late Profeſſor MA ER of Gottingen (which you 


kw already printed with our Authority) more generally 


| uſeful; and whereas we think fit to employ you to print the 
ſaid Nautical Almanacs and Aſtronomical Ephemerides : 


2 We do therefore, 1 in purſuance of the Power veſted in us by 


Act of Parliament, hereby licenſe, authorize, and impower 
you to cauſe the ſame to be printed, together with ſuch. 
other uſeful Tables for facilitating the Method of diſcovet- 
ing the Longitude at Sea, as ſhall have been conſtructed 5 
under our Direction, and will be delivered to you by the 
Reverend Mr. NEVII MasxtLyNE, his Majeſty's . 
Aſtronomer Royal at Greenuich; and for ſo doing this ſhall 
be your ſufficient Warrant. Given under our Hands and 


8 $ the 8 wy oy 1773. 


Fr. Nox To N ( 
S. HarDY: 

( 

( 


SANDWICH 15 
L 

| - . PRINGLE 8.) 
33 MASKELYNE L.S. 
To Mr. WII LIAN T. HoRNSBY (L.S. 

| RicHARD8SON, 5 E. WarinG (L.sS. 
Printer in Sakſbury= A.SHEPHERD (L..) 
court, * Wr COOPER ( — 


STEPHENS Ls. 
1 PALLISSER (L. S. 
Js SMITH \ 


By Order of the Commiſſioners, | 
e Jon IasETs oN, Secretary. 


N 


{WS By the ene n appoi ed by Acts 
of Parliament for, the Diſcovery of The. 
2 as at Sea,. Sc. and for examining, 
trying, and-judging of all Propoſals, Ex- 


periments, and I mprorements eh ing to 
= - 3: hs. lame, 
„ T HEREAS we Mink fi 8 Sg th dublin 
and vend, and to cauſe to be publiſhed and vended, 
wh Naucical Almanacs and Aſtronomical Ephemerides for 
+ the Years 1775 and 1796, together with other uſeful Tables 
( conſtructed under our irection) for facilitating the Method 
i \of diſcoyering the Longitude at Sea, which 111 be printed 
by Mr. WILLIAM ICHARDSON of Saliſbury- court, 
2» N Pleet-Arect : We do therefore, in purſuancè of the Power 
a veſted in us by Act of Parliament, hereby licenſe, 
[ pn _ _ authorize, and impower you to publiſh and vend, and ta 
| | _*eauſe to bepubliſhed and yended, the ſaid Nautical Al- 
1 LD manacs and Aſtronomical Ephemerides, to ether with the 
other uſeful Tables above-mentioned, For which this 
mall be your ſufficient Warrant. Given under our Hands 
8 "RUE ens RE 24th Day of April 1773, 9 
5 | '* SanDwacn 3 
i | a Fl. Nox To "a | 
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PRE | 


\H E Comiiltioncy's Totte . Pur- 
ſuance of the Pewers veſted in them by 
Act of Parliament, preſent the Publick with 
the NapTICc ATL ArManac and (ASTRONOMICAL 
ErREURISs for the Year 1776, being the 
Tenth Impreſſion, to be continued annually; 1 
Work which mult greatly contribute to the int 
provement of Aſtronomy, Geography, and Na- 
Vigation. This ErnxuzRIs contains every Thing 
eſſential to general Uſe that is to be found in 
any Ephemeris hitherto- publiſned, with many 
_ . other uſeful and intereſting: Particulars never yet 
offered to the Publick in any Work of this Kind. 
The Tables of the Moon had been brought by the 
late Profeſſor MavER of Gottingen to a ſufficient 
q Exactneſs to determine the Longitude at Sea, within 
2 D as appeared by the Trials of ſeveral 
2 who made Uſe of them. The Difficulty | 
and Length of the neceſſary Calculations ſeemed 
tlie only Obſtacles to hinder them from becoming 
of general Uſe-: To remove which this EpRk⸗ 
MER1S: was made; the Mariner being hereby re- 
lieved from the Neceſſity of calculating the Moon's 
Place from the Tables, and afterwards computing 
the Diftance to Seconds by Logarithms, which 
are the principal and only very delicate Part of the 
Calculus; fo that the finding the Longitude by - 
the Help of the EpxemeRts is now in 2 Manner 
reduced ro the Computation of the Time, an Ope- 


ration equal to that of an Azimuth, and the Cor- 


ection of the Diſtance on account of Refraction and 
Parallax, which is alſo rendered very eaſy by either 
of the Two Methods invented by Mr. Lyons and 
Mr. e and W among the Tables 
| FeqUISEe 


"PREFACE. 


x" 10 ite f wat uſed with the 8 or by 
| er of the Two Methods annexed to the Erpnz- 
MERIS of 1772, being both Improvements. of the 
Method which I. formerly publiſhed in the Bxrrisn 
 Mazinex's Guine and PhITOsorRI CAL Trans 
ACTIONS, the Firſt by myſelf, and the Second by 
Mr. Gzoxos Wrrcaer ; but ſtill more ſo by the 
GENERAL Tals for correcting the apparent 
Diſtance of the Moon and a Star or the Sun from 
the Effects of Refraction and Parallax, computed 
great Expence by Order of the Commiſſioners of 
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5 n may wiſts proper firſt to „Penis that oy this Calenliticne. 
are made according to apparent Time by the Meridian of 
the Royal Obſervatory at Greenwich. They are likewiſe 
 adapted'to' apparent Noon, except; where: they are otherwiſe! 
diſtinguiſhed, is the Eclipſes and Configurations of Jupiters 
Satellites, the Moon's: Places, &c, computed for Midnight, 
_ the Diſtances of the Moon from the Sun and Stars fors 
every third Hour; Which are all computed-to. the apparent. 1 5 
Times. ſet doẽwW w. 
+ Apparent Time is thät Abate i from khe Sun 
whether from the Obtervation of his paſſing the Meridian, from 
Hs Altitude obſerved ata Diſtance from the Meridian, or from : 
is Obſerved Riſing or Setting? This Timelis different from 
that ſhewn by Clocks aud Watches well regulated at Land, f 
which. is - called: equated : or mean Time, This will be ex- 
| plained when we come to treat of the Equation of Time: 
The Day is here ſappoſed, according to the Method of . 
tg nomers, to begin at Noon; or 12 Hours later than the 
civil Day of the ſame Denomination, and to be counted up to 
| 2a Haus, or the futceedirig Noon, when the next Day begins 
This the Day of the M — and the Hour of the Day are the | 
Tame in this Method as in the civil Account at Noon and.” © 
m—_ e till Maat; bra we from K 5 Noon 


- 


r r hereas i in th : 
$a beg n at Midnigt „begin over 
Again, in this ee the Day is till contlrerd 4 beyond Mi- 


| de 8 ond, e Da AV 9 5 255 
-ynitia> Letter or | ag Su, ſtanding for Sengday, A for 
Monday, Tu. for 'Fueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and Sa. for Saturday : The third Co- 
lumn exhibits the Sunday 8 2 1 of tke Church of Eng- 
land, and other remarkable Days: The Lift Column ſhews at 
Top the Moon's Phaſes, or the Times of new and full Moon, 

1 of mee _—_ 8 laſt Quarter, or two Quadratures with the 


ta E us PHERORFERA,. 
12 125 of ct, 31 f i 2940 5 0 5 of TAR 


or fixed Stars not leſs than the fourth Magnitude, by the Moon, 
as they ſhould happen at Greenwich by the Tables; the Con- 
actions of the with all Stars Rot 1 than the fo 
anitude, which can be Qccultations: any where on 
Gates! the Eatitudes of 602, — 2 rs, | 
"The Conjunttions, Oppoſttiom and eee of 6 pen 
Plmetswith the Sun ; and the Conjuflctions and greateſt Nlon- 
gitions of the Ainferior Planets "4, the Sun, the Entrance bf: - 
mne Sun into the feverat Signs, and: as. g ee Pliny" e 
nomen. 9 18 
The Stars are expreſios by Bayer" 5 S of Rebeat | 
The Oonjunction of the Moon er a Planet) with a Star, is 
denoted by prefxing' the Character of the Moon or Planet 
to that bs 
immediately after. The Gate — Reſpeet': 
to the Occultation: of A Star or Planet b y tio Moon, anly thitds! 
further on i by tlie Addition lauf kn.-oblinmerfiong 0 
fignify the Di 2 behind the Moden; and/Emior Emmer“ 
| 4 ts ſignify' ne ns; aß the gm. Thus 8 af Vr 
1 hb nies that the Moon will be:im{onjunctioniaithy! 
the Stat A vr on theEighth Day ate i H en 0 f 
Farallax: And 10% . I Imm. gh bat Bibe en apo 
fes that the Moon will 1 Fan the toth Day the! 
ſeen 5 5 e TOR eee. /=apparent'Time: -. 
; 2 Met Fargtn vo" hag noobs 3 


£ 
1 
W. e e az [> 


: © - 


25 
2 


* 


the Star, the Fime of the Conjunction 4 = 


Rs 2 . > 

e e ate thoſe otily viſtb} at- Gene 
wick; and the Cirouniftancts: will nut differ very: widely in 

moſt Patts of the Kingdom; but in very diſtant Places they, 


1 will differ v rh, owing to the Char e 5 ns; Moods | 
oo 8 | * 


0 Arr ery SE ty Hes 


ioc , bs ue im> Places white Latitude: and Longitude | 
art well determined; may be applied to the Correction pt 


| the hunar Tables; bit if made in Places whoſe: e only 5 
de applied to the Determination ci tile 
of tke Place; but for this Purpoſe an acchrate Cal- 


is well kyown, 


eulation muſt be made of the Moon's Parallaxes in Lotgitude / 
ami Latitude; which makes this-Method'of fettling the. Longi- 
tudes of Places; though a vefy accurate one, lefs convenient: 

in Uſe for Perſons not muon verſed in aſtronomival Calenla- 
tions. However, this: ought not to diſeedrage Travellers er 
Mariners from endenvobring 10 make theſe Obfervatiens a 
often and as carefully as poſhble;,wheh they ſtiall happen to 
be at any Place whofe Longitude they have Reaſon te nE 
has not pen at ali op but indiſferent iy determined ſince the 
; neceſſary Cateulations may be made at any Time antes by! 

er er at leiſure, or waere, on wats his 2 0 / 
re ares ie 8 113 I U i 


e 3 e Fo Fe by ry | 4 
of the Time of tlie Obſervatiom and: chat 8 in the 

Ephemeris, and converting it into, Degrees, at the Rate of 
15 to One Hour; or more briefly by Table Pages 6. 7, 8. 
of the Tables requiſſte to be uſe with the Eplienteris. But 

as the Beginning or Ending of an Eelipſe of the Moon cannot 
N obſerved nearer than One Minute, and ſometimes 
 Twoor Three Mimites of Time, the Longitudes of Places can - 
not be certainly determined by this Method from a ſingle 

Oblervation of the Beginning or End nearer than à Degree. 
It is unneceflary ro mention that even this Point of Exactneſs 


Vall osten be be. of great Service. If both the Beginning and 


Band oe the Ectiple be obſerved, a confiderably ane De- 

grer of /Rxa@theſs Will be attammed. 

. 73 he. Conzunctions of the Mobn With: the Planets, Ar 4 

Nats not leſs than the fourth Magnitude, which may. prove. 

Oceultations ih Tome inhabited Parts of the Globe, ate ei- 

: Many: CO to inſtruct Mariners or 1 ravellers:to look out 
| 2 * 


lipſes of mne Sn] and Oecultatione 2 


Fe, of 19%; 4#, the Difference is, 19. 1/. 2. or 6. 2½ the daily” 


11% JI 


1 for fuch Obſervations; which Il bey happen to, 
prove 85 and are carefully obſerved, will aſtord a 
certain Means of Seo the Longitude cf. _ Place'x 8 


| The Days of the Opyol tins | Quadratres, We. ob the Pla» : = 
_ nets with Reſpect to the Sun, are Times at which they ought. - 


ta be obſerved in fixed Obſervitories,; for ſettling the E a 


of their Orbits by a Series of ſeveral. Years Qbſervations,-«,'.” 
The Two firſt Columns of the Second Page of the Month 


contain tlie Day of the Month and Week as before; next 
| follow the Sun's: Longitude, right Aſcenſion in Time; Degli> 
nation, and the e of 07 with the Ty from, 


Day to Day. . Fee ee 3 
The Longitude of the Sum: is ones 155 of in \ moſt of the. 
ſucceeding Calculations of the Epliemeris, and ſer ve 
either to verify them, or ta make other ſimilar Calcula- 


tions at a different Time of the Day. Particularly it may ſerve, * 


with the Help of the Moon's Longitude, to find the Diſtance“ 


of the Moon from the Sun at any Time, independent of the 
Dittances contained in the Four laſt: Pages of the Month. Io 
find* the Sun Longitude at any Time different from Noon, 
Proportion muſt be made according ta its: daily Increaſe 2 


Saying as 245. is to the Hour from > bon reckoned by the Me- 


ridian of Greenwich, ſo is the daily Variation of the Suns 
Longitude; to a fourth Number; Which added to the: Sun's 
Longitude at the, ene N den ae OI: Laune, 
at the given Time. bag hab 27421 
If the Time given: be that of a Wieridian different from 
Greenwich, it mutt be firſt reduced thereto, by adding or 
ſubſtracting the Difference of Longitude turned: inta Lime (at 
the Rate of One Hour to 150, and One Minute of. Time ta 
15 Minutes, or more briefly by Pages 6, 7 and 8, of the re- 
quiſite Tables) according as the Flace is to the, Weſt or t 
the Eaſt ef Greenwich. Example: Suppoſe any one ſhould; 
want to know the Sun's Longitude, January 19, 1767, at: 11 
/; being in 21? 15%: Longitude Eaſt of Greenwich 
Difference of Longitude —— into Time by Table Pa F 
is 18, 254 which fubſtracted from Al. 35%, becauſe the I 
is Eaſt of Greenwich, leaves 3. 100, for the Time reduced to 


the Meridian of Greenwich. The Sun's Longitude the pre- 


ceding Noon is, 95%. 29% 18/. 2%. and the following Noon 18. 


Variation, Then fay, as 5240. is to zb. 10“. ſo is 617/ 2% to 8, 3. 


n 1 to 99299. ri the Sun's: Longitude on the 


e 


L hs | 
preceding, Noon, Papas 265 lu the Sang witude. act 
5 the Time given, In like Manner any other of. the ſollowing 
Atctiules. is to be found: by the Help of the Ephemeris.. 
I be Suns Longitude ſerves alſo to compute, the Aberration 5 
of, the fixed Stars and Planets. :../ 95 7 
The Sun's right Aſcenſion in Tine is "IT. 10 the. practi⸗ Fa 
Cal Aſtronomer in regular Obſeryatories, who Sr his 
Clocks by ſide real Time. It is alſq uſeful to him for converts/ 
ing apparent into fidereal; Time; as ſuppoſe that of an Eclipſe 
of Jupiter's Satellites, in order to know at what. Lime it may 
de enpected to happen by his Clocks: For, os Purpoſe, t 5 
Sun's. right Aſcenſion at the preceding Noon, t rether wat | 
the Increaſe of right. Aſcenſion from N muſt de added to. 5 
arent Lime of the FR. eee eee eee 
mprigulr nails = 7 
: -The! San': 's. 3 4 5 1 BA =_ 1 Cores: 5 ” compute, 1 
the apparent Time of a Known Stars paſh mg the. MN: 
Thus ubftract. the Sun's: right Aſcenſion in 2 at N 
from the: Stars right Aſc in Time, the majnder k. Bu 
the apparent Time of the Star's. paſſing the Me EG nee 
from Which the proportional Fart of the daily, 1 55 ay 
i my or right Aon for this A Time From; 8 
| auen des, leaves the correct, Time, of che Ye s ain | 
eri. dian. „ 5 54 
ge Nie the apparent Thus may be found | kg an . 
Altitude of a known: fixed Star, ſuppoſe one ; contained Page 
120 ng of the gs iT ables ; 3/48: wil be. 5210 5 here 
after n tos 2 V 33 5 
Tb Sans right Aen. in Jag 18 ale e 
pPytigg the Lime of the Moon and Planets palling. 922 5 
| Jian, a5 will beſhewn under their n Articles, e 
I The Sun's Declination is neceffary to find the. EL 
whetheg at Sea or Land, from the Meridian Altitude obſerved; EE 
it is alſo quiſi te for finding t the Latitude. 15 Two Altitudes 
obſeryed. with the Interval. of Tim mea ſured. by - 2. Watch 5 
it. ſerves for computing, the Sun's, Mimpch, having his Alti 25 
tude ard the Latitude of the Place g Ven, in Order to find the 
Variation of the Compaſs; e N with the i 
titade of the. Place and the,Sun's horary. / hog to compute his + 
Altitude, if neglected to be obſerved at the 1525 of taking the 
Moons Diſtance from tlie Sun for finding tie Longitude, dei = 
Toa facilitate the Calculation of 55 ings 'of api in and 
arallax upon the Diſtance; it is alſo negeſſary to calculate the 
apparent * fromanob obſerved Altitude of the Sun 2 of whey | 
rom 


* 


—_ 


Prem v e te n 


"this = Then of the Bus \Getthiyy Tg! wh ; thiStigh itt lefs' Z 
accurate” Method than ws er . fing The. r | 


yet de üfeful when thut cannot be hid; For any bf thefePur- 
poſes, the Sun's Declination' mutt-BE! punch to the Time gloen | 
neatly reduced tothe Meridian" of Greenwich,! making Pro | 
2 according to tlie daily Increiſe or Decteaſe; 10 Hike - 
nm » Wis erh With Refpe@ to the Suns Longirude- 
The Equation . Time i is 4 Correctium, which" i added k '- 
Hated front apparent Tine Keen tots Tue at 
eh e Coli 0 mated of mea Lime; or thak 
ich ſhould be'Thewn og 2460 Chet or Watch. . 
Patent Time'ts that which takes its Beginning from the F ; 
81 Suns Cenrte over the Meridian ef an) Place and had 
the Sun no Motion in the Ecliptic, or was his Motion reduced 
to te Equator of In right: Aſcenſion uniform, lie wouldalways 1 
Ka eh, x6 the” Meridian after ef wal Intervals of Time, But his 
apparent "Motfcn in the Ecliptie baiug eentimratly varying, | 
and his Motion ih right Aſcenfies'beiy, rendered further u- 
egual on Account! of OE ORs che Eeliptic t. Mia | 
Equator, from Cauſes It Artes that the Intérvals of hia 
: ou to the Meridifth becotn&bhequalioand the Sm will gra- 
<a tome” too ſlow or too ſben th the Meridian for an 
: * able ee, ſuch 25 tar of Clocks and Watches: Siglit 
t n FF Hei ENF S 5 Fefe! al: 93 47 6 ; 
This Retif{Aicn"or Aecclofifle e de Surf's c 
U Meridian is called the „ bf Time, and beet 
in the laſt Col lymn but One of Page zd; and when a — 
according to” 90 1 Title to the Apparent Time, or it} woo 
immediately rom the Sm, gives wi? 'mEAni or: nated Tame, 
vi nes the "Bret dt 1 Cicen or Watch" may be a 
ik required,” my; de eStected“ We Ss 2 4 a 
: it js propefett to convert mean ime ves, WP: 
this'1s done by. A contrary" Proceſs, Y Applyt RE 
of Time tb the mean Time” g rivent with its, Title dr Bien 
changed; 5 inffeiic of adi; nd ag l 3 
ea of” ſubffracting bs DOE T1364 4473 $3.26 3541 
The" Spe, Tine beat ſet dn in the Ephereris“ 
for tlie ſo 001 at ed Proportion muſt be made a0cond:: i 
ing to the daily Difference, 15a Whit it ſhould” be dt im- 
given Time Tedtetd te the fame Meridian, às in 'the"prevt 4. 
ing Articles. * "he ft Column'tefi this Page, containing the 


. Differences DO ORE: is 9 for Wi rp - 
8 rr hn n EI gate. IN 


Bo, 


to de wen it in computing bis mucke from the . 
Diſtanees from the un and Stars obſeriited oat Sea with — ; 


_—- it':isinceeſiry firſt! to. 4 y the Equation bf Thits 
theret6 0 comvert᷑ ir into mean Time, the Tables being dif: . 


Wo to-mtan'/Motions. ; Thin the Articles come 


tainad in the Ephemeris anſivering to 8 were computed 
rob. Inefeaſed, or 54 Hours diminiſhed, I the Kqustian 


Times And the Moods: Places ſet Lo | arg a were 
_ computed to 12h: inceeafod or ct PLE 2 5 „ 
8 Ras 4 3 7755 treve #7 ah 1471 - 


chieffy refpetts the Aſtronomer,” the! Mariner havin 


Help ot the Ephemeris all the Calculat ions thereof being ad 


aptect tè apparent Time; the ſame: which be will obtain” > :. 


the Altvces of ea or Bos in the "Manger - ere 
—— 8 5 


But if W char made opors My 7 unis er 1 8 


equivalent Principles ſhould be bro into Uſe at Sea, the' - 
arent Time deduced from an Altitude of the Sun mult se 
. by the Equation of Pime, and the menn Time 


found compared with” that ſhewn' by the Watch, tlie 3 : 


rence Wilk be the Longitude th Time from the Meridian: 
which the Watch Was K 3 


"bs! upon. + pes . 175 4 . os 4 Wo 8 * oF 39 > | 


The Equation of Time was gk 2 ads _ EE 


19660 from the Table, Page zd of Mayer's. Tables; but on 
Account of that Table bein der made only to the neareſt Second! _ 
eglect of the ſmall Equations! Gf, 

the Bun, the Culcoletigs = that Article in the Year 3 7674 > 
_ caritiot! always be depen 9 nearer" than Two Secends 
owing Veurz it will de com- Lo 


_ without Deeimals, and the 


_ bug the Year 1768 ad the f 
puted in the Fury Manner explained in my” Remarks upt 


ae WTR Rf TR TL KF: nn 8 L 


Yeah: 4564 eee, b t:xkil the Difference -of 
js Pwr eng. 
ufo of: ther Equinoxes i fight Alſcention, and 


1 Aﬀeenfion: 180 
| ofthe Son Page za, is nece 


As oſten at it may be required to male ay bt 8 
din aftronomical Tables, and the Tine ven be apparent -- 


8 


What cond e eee the Equation of 1 * 


Jan his mean Longi udle cont 2 + 4 x 


Ante Time at the Rate of 1 8 4%. . The Eyra-2 
Hine File Wide hdditive or 'fubftraQtive' as the Hal oY 
rater of leſs than his mean Len uc 

ft ry 80 1 12 
«ew * obferved Altifade of this upper * tak 5 


* 
* e : 
8 4 JETT 


4 


into Lime at the R 


8 


* . 
T + $2 


* : 5 3 


R 2 a ; j ; 7 6 
5 Bea ENTS „ KA 28 ; OY $2 a * y : R ; 
, SK 2 = CES 1 5 8 + * * Vir * te 3 5 7 & ' 1 LY 
. 1 6 4 "I 4 1 . hd "EI * A 8 + 8 £ 4 
O dhe alſo to reduce the obſerved 


Y : 
£58 
\ i 


_ © * vetify or aſcertain the Exactneſs of the Stale of their Micro- 


meters, by Compariſon” with the Meaſure of the Sun's hari- 


Tontal Diameter. Thls Practice in particularly uſeful in ſolar 


Fclipſes; when the Diftante of the Cuſps or the Verſe Sine 


of ine uneclipſed Fart has been | meaſured” with the Micros 
_meter. The Semidiameters of the Sun in Mayers Tables, on 


Which all the Calculations reſpecting the Sun and Moen are 
"made; ſuppoſe the Semidiameter at the mean Diſtance to be 


ae which Mn Mayer fays he deduced from above 130 
Opſervations taken with his Six Foot mural Quadrant, which: 
ſeemed to him not il adapted to the Purpofe. It may not 


be amis to take this Opportunity to remark that the Qba- 


_drant hete mentioned is given to the Univerſity of Gottin-. 
gen by his late Majeſty, and was made by Mr. John Bird aftet 
the Model of the Eight Foot mural Arch, which he finiſhed 
for the Reyal Obſervatory at Greenwich, and pit up there in 
the Lear 1750. Mr. Mayer made his Obſervations with his- 
Six Foot mural Arch, from the Year 1796, to the Time of 
his Deceaſe; with it he ſettled the mean Obliquity of the 
Eeliptic to the Beginning of the Venr 1756, at 239,81. 16%. 
which Dr. Bradley ſettled by his Obſervations made in the 
_"'Years/1756 and 171, at 23% 8, 18% The Difference is 
_ apreeable to what ought th ariſe from the gradual Diminution 
of the Obliquity of the Eeliptic at the Rate of about 4 4 Se- 

con in a Year.' The ſame Inftrument he alſo uſed in ſettling 


the Elements of his ſolar Tables; and it is moſt prebable that 


with he ſame he ſettled bis Table of Refractions at: the End 
of kis ſolar Tablest the Agreement of this Table with Dr. 
Bradley's, ſee Page 2d of requiſite Tables, (being both ſuited 
to the, ſame Temperature of the Air) is ſo great, that they ſeem 
rathen like Ons aud the ſame than Two different Tables 


__-Fhe Time of the Suns Semidiameter paſſing the Meridian. 


ſeryes to reduce an Obſervation of a Tranſit ofthe preceding r 
ſubſequent Lamb over the Meridian to that of the Centre, when 
only One was obſerved: It ſignifies a Portion ef apparent Time, 
or sven mean Time, the Mifference being abſolutely inſanſble 
upon ſo ſmalb an Interval; It is found thus: Indreaſe the Suns Se- 
- midiameter, : 
| Radius, tnfind his Semidiameter night Aconvon, whichturaed | 
te of 10. ton and / to 15 ek. the « 


2 


* 


& 


; Moon's neareſt-Limb from the Sun's. neareſt. Limb to the Did 
"tance of the Centres. It is alſo nſeful to Aſtronemers t 


in the Ratig of the Cofine of his Declinationts'the /- 


Ken to the loi | 
is the logiſtic I gurthm of his Semidiameter in right Aﬀcen- 
5 How: which divi 


COD >. 


| Time 1 The PP 8 Semiclianiter | in i GS 


+ readily found adding the Log-Cofine of his Declina- 


arithm of his Semidiameter, the Sum 


ed by 15 gives the Time of his Semidiameter 
the Meridian, If the Clock by which the Obſervation 
e be regulated according to ſidereal Time, this Quantity 


mult de lnerexſet in the Ratio of 365 to 366, if great Preci- 
| Hon is required. : 


From the Time of the Sun's Semidiameter paſſing cite Meti- 


dian may be alſo found the Time of its paſſing the horizontal 
or vertical Wire of a Quadrant or Sextant, fol on fore _ 
_ Oceafioris may have its Uſe The hourly Motios of the 
Sun is uſeful in computing ſolar and lunar Eclipfes; alſo in 


find the 


the aſſumed itude of the Ship, in order to 
ime from an Obfervation of the Diſtance of the 
Moon from the Sun, independant of the Diſtanees contained 


in the nautical Ephemeris; See Britiſh Mariner g — = 
a9: and Table at the End of the ſame, Page oh 
0 


copied at Page 14 of requiſite Tables: T | 


of the Sun's Di Ne Gold i os Ca | 
Places of the Planets and Comets. The Place of the Moons 

Node fignifies its mean Longitude, and is neveffary for find- - 

| ing the Equation of the equinoQial Points both i in dong. 29 ; 


right Aſceaſion, the Equation' of the Obliq the 
ores. and the Deviations of the fixed Stine in Vo A. 


cdeenſſon and Declination. 


The Eclipfes of Jupiter e Satellites are well known to afford 


the —.— and for general Practice the beſt Methbd of + 


the Lon e eee e and it is By their 


f po, — that Geography has been fo much re med 
within 2 paſt, and the Poſition of the moſt diſtant 
Places determined to equal Accuracy with the neareft, It w 


huoped that ſome Means mig} be found of uſing proper Tele- 


fcopes on Shipboard to obſerve theſe Eclipſes, and could this 5 


be effefted, it would be 5 i great Service in 3 che 
Longitude of a Ship from Time to Time; In my to 

Barbadoes under the Direction of the Commilioners Vopae to 
; gitude, I made a full Frial of the late Mr. Irwin's Marine 
So 


ir propoſed for this Purpoſe, but found'it totally infprac- | 


_ ticable to derive any Advantage from the Uſe of it; and, 
econſidering the great Power requiſite in a Teleſcope for mak 
ing theſe Obſervations * and the Violence as well as 


| Ixregylaritis 5 


whereby the Longitu 


— 


: So * | : A ; : FA a : 1 
Ve 'y : a 4 , 


Idfcegularities of the Motion of a Ship,” I am afraid che 
_ _ _ complete Management of a Teleſcope on Shipboard will al“. 
Pays remain among the. Deſiderata. However, I would not 
be underſtood to mean to diſcourage ny Attempt founded 
upon good Principles to get over this Difhculty. -. 5 


The Teleſcopes proper for obſerving the Eclipſes of | Jupi- 


ter's Satellites, are common reſracting Teleſcopes, from 15 to 
20 Feet, reflecting Teleſcopes of 18 Inches or Two Feet, and 


« 


Teleſcopes of Mr. Dollond's Conſtruction with Two Object 
_  Glaffes from Five to 10 Feet; or, which 29. 
venient, thoſe of 34 Feet, which he has lately found a Method 
of conſtructing with Three Object Glaſſes, which are as mana- 
geable as reflecting Teleſcopes, and perform as much as thoſe 
Which he makes of 10 Feet with Two Object Glaſſes. 
The Eclipfes of Jupiter's Satellites are obſerved by Aſtrono- 
mers at Land, as well in order to provide Materials for 
improving the Theories and Tables of their Motions, as for 
the ſake of Compariſon with the correſponding Obſervations 
_ which may be made by Perſons in different Parts of the Globe, 
| Je of ſuch Places will be accurately aſ- 
.certained. It is indeed to be lamented that Perſons who viſit 
diſtant Countries are not more diligent to multiply Obſerva- 
tions of this Kind, for want of which, the Obſervations made 
by Aftronomers on Shore loſe Half their Uſe, and the Improve- 
ment of Geography ſeems to be at a Stand, But it is to be 
hoped that an K 


d that an Emulation will ſpring up among thoſe who 
may have Opportunities.of rendering fo uſeful a Service to 


* 


the Public, to incite them to watch diligently for the Ocoa- 
ſions of obſerving theſe Eclipſes carefully, particularly of the 
. Firſt and Second, which are moſt exact for „ 

Eclipſes carefully calculated and ſet down in the Ephemeris, 
will ferve to advertiſe them and Obſervers in general of the 
Times when they ſhould attend to theſe Obſervations. . The 
_ Perſon who ſhall be under any Meridian different from Green- 
wich, muſt turn his Difference of Longitude into Time: See 
Table Page 5, 7, and 8, and add it to or ſubſtract it from 

. the Time of the Eclipſe ſet down in the Ephemeris, according 

2s he is to the Eaft or Weſt of Greenwich, to find the apparent 
Time at which the Eclipſe will happen at his Meridian, 


— 


He muſt further take care to regulate his Watch or 


nearly. | 
: Cloc by apparent Time, or at leaſt to knew the Difference, 
8 well in order to appriſe him of the Time to look out o 


e ſtill more con- 


— 
* 8 4 
* 


The 


the Eclipſe,” as for aſcertaining the apparent Time exact 
at which he ſhall obſerve in Equal Altitudes of the Sun or 
Stars taken with an aſtronomical Quadrant afford the beſt ' 
Means of regulating Clocks and Watches for occafional Obſer- 
vations; or they may be taken with a Hadley's Quadrant, 
by Reflection from a Baſon of Water or Quickſilver, or from 
the Horizon of the Sea, if the Obſerver has an open Proſpect, 
and is not elevated above 5 or 600 Feet above the Level of 
the Sea, But, if Opportunity does not admit of N equal 
Altitudes, the Time may be determined from One Altitude 
taken in any of the Methods above mentioned, at leaſt W 
or Three Points of the Compaſs diſtant from the Meridian, 
but the nearer to the Eaſt or Weſt the better, the Latitude 
of the Place being known, or being found by Obſervations 
of the Meridian Altitude of the Sun or Stars made on Purpoſe. 
It will be better to take ſeveral Altitudes in order to take 4a 
Mean of the Reſults for nr Certainty. The Manner of 
computing the apparent Time from the Altitude of the Sun _ 
or a Star, will be obſerved when we come to treat of the 
Method of finding the Longitude by the Obſervations of the 
Dittance of the Moon from the Sun and Stars by the Help of 
the Ephemieris. ie t WIL 
The Obſerver being in a Place whoſe Longitude is well _ 
known, ſhould be ſettled at his Teleſcope Three Minutes be- 
fore the expected Time of an Immerſion of the firſt Satellite; 
Six or Eight Minutes before that of the ſecond and third Sa- 
tellites; and a Quarter of an Hour or more before that of the 
fourth Satellite; chiefly on Account of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncer- 
tain, he muſt begin to look out for the Eclipſe proportion- 
ably ſooner: Thus if the Longitude of the Place is uncertain _ 
10 30 Degrees, anſwering to 12 Minutes of Time, he ought _ 
T1 to fix himſelf tohis Teleſcope 12 Minutes ſooner than is men. 
\ tioned above. Nevertheleſs when he has obſerved One Ec- 
lipſe of any Satellite, and thereby found the Error of the 
Tables, he may allow the ſame Correctſon to the Caleula- 
tions of the Ephemeris for ſeveral Months, which will adver- 
tiſe him very nearly of the Time of expecting the Eclipſes of 
the ſame Satellite, and diſpenſe with his attending fo long. 
The Immerfions fignify the Inftant of the Diſappearance of 
the Satellite by entering into the Shadow of Jupiter; and the 
| Emertjons ſignify the ft Inftant of its Appearance at com- 
LN 5 8 "i 2 . 


/ 7 " * 
ing — 
©, lil : _ 
4 5 7 : £ 
* 


= 


ng out of the fame. They generally happen when the Satel-/ 
near the Oppoſition of Jupiter to the Sun, when the Satel- - 


lite approaches nearer to his Body, Before the Oppoſition f 


Jupiter to the Sun the Immerſions and Emerſions happen 
on the Weſt Side of Jupiter, and after the Oppoſition on the 
Eaſt Side; but if an aſtronomical Teleſcope be uſed, which 
reverſes Objects, the Appearances will be directly the con- 
trary. Before the Oppoſition, the Immerſions only of the 
_ firſt Satellite are viſible; and after the Oppoſition, the Emer- 
_ Hons only. The ſame is generally the Caſe with reſpect to 
the ſecond Satellite; both the Phznomena of the fame Eclipſe 
are frequently obſerveable in the Two outer Satellites. The 
mmerſions and Emerſions marked with an Aſteriſk in the 
Ephemeris are thoſe viſible at Greenwich. © 
Jo know if an Eclipſe will be viſible in any Place, find if | 
Jupiter is $2, or 109. above the Horizon of the Place, and the 
Sun as much bel;w it. This may be done near enough by a 
Feleſtial Globe: Otherwiſe, the Time of the Sun's Ri ing and 
Setting may be found for any Latitude by a Table of femi- 
Adiurnal Arcs, contained in the popular Book called the Ma- 
riner's Compaſs Rectified, and many other Books; the Time _ 
17 Jupiter's Riſing and Setting may alſo be found from the 
Time of his paſſing the Meridian and Declination ſet down 
in the Ephemeris, with the Help of the ſame Table of ſemi- 
diurnal Arcs; adding or ſubſtracting the ſemidiurnal Arc 
anſwering to the ſame Declination of the Sun: Remembering 
always that if Jupiters Declination and the Latitude of the 
Place are of the fame Denomination, the ſemidiurnal Arc 
will be more than Six Hours, and if they are of contrary De- 
nominations, it will be leſs than Six Hours, Fs 
carefully 


The Immerſion or Emerſion of any Satellite being 


*. gblerved in any Place according to apparent Time, the Lon- 


itude from Greenwich is found immediately by taking the 

Hi fterence of the Obſervation from the correſponding Time 
men in the Ephemeris, which muſt be turned into Domes, | 

Sc. by Table Page 5, 7, and 8; and will be Eaſt or Weſt ot 
Greenwich, as the Time obferved js more or leſs than that 
- Example ; Suppoſe an Emerſion of the firſt Satellite ſhould 
be obſerved at the Cape of Good-Hope, May 9, 1767, at 
job 46 45/), apparent” Time; The Time by, the * 


157 ] 


bpeing gb. 33 12%. the Difference is 15. 13“. 33% whence by, 
- 3 6, 7, and 8 the Longitude of the Cape ſhould 4 
be be 18“. 23' 15/1.Eaſt of Greenwich, becauſe the Time ſup- 
ee that of the 


1 wot. be uſeleſs here to obſerve that the Longitude | 

pe of Good Hope 'r®. 13. 33% 18. 237. 15%. ſet 

IT _ the Biitiſh Mariners Guide, is that of the Town; the 
Latitude alſo belongs to the ſame; being both determined 
from the Obſervations of Mefirs. Maſon and Dixon, who went 
 thither utgder the Direction of the Royal Society, and obſerved 
the Tranſit of Venus in the Year 1761. Hence, by the Help of 
. the Charts, I find the Longitude of the Cape Point or Fro- 
montory 189. 45/7. Eaſt of Greenwich, and its Latitude 


5 i po bye 8 the itude of Cap Fallo, 199. 15, E. and its 
tit 


| ude 34. 34 8. If theſe erminations of the Situa- 
tions of the Cape Point and Cape Falſo are in any reſpect 
uncertain, it ariſes from the — of the Charts I 
was obliged to make uſe of, in reducing the Longitude and 
Latitude from the Cape Town to the Two mentioned Points: 
For from the near Agreementofthe Abbee de la Caille's Obſer- 
vations with thoſe of Mefirs. Maſon and Dixon, it is probable 
that rhe Situation of few. Places is better determined than that 
of the Cape Town: But if any one has Poſſeſſion of any 
"Manuſcript or rinted Charts of theſe Parts that he thinks 
may be dep upon, or has any Opportunity of deter- 
mining the Points in Queſtion relatively to each other from 
the Compariſon of ſeveral Journals of Ships, he may perhaps 
tix theſe Places with more- Certainty than is here Pretended 


| . 
It i is to be obſeryed that a einde Obſervation of an 
f Eclipſe of a Satellite of Jupiter, made under a well known 
Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made in a Meridian 
_ whoſe Longitude is required; but if no correſponding Obſer- 
vation can be obtained, as is frequently the Caſe, it will de 
+ beft to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the given Time 
that can be obtained; which Correction applied to the Cal- 
Culation of the given Eclipſe in the Ephemeris, renders it 
- almoſt equivalent to an actual Obſervation. _ 
I The Longitudes and Latitudes of the Planets, Page 4, 
- fave 0 know where to look for them in the Heavens, and 


whey 


when' their Places may be conveniently ſettled by comparing 
them with fixed Stars by the Help of a Micrometer in a Tele? 


ſcope, * They alſo ſhew when they are in the moſt important 


Foints of their Orbits, when it is moſt material to obſerve: 

them. They alſo ſerve to enable Perſons leſs ſkilled to diſ- 

tinguiſh them from the fixed Stars. Their Declinations and 
apparent Time of paſſing the Meridian are particulary uſeful 


8 


* : 70 f 
# 


to Aſtronomers who are furniſhed with Quadrants and Tranſit 5 


Inſtruments well fixed in the Meridian, in ſetting their In- - 
ſtruments for obſerving their right Aſcenſions and Declinations.. 
The apparent Time of a Planet's paſſing the Meridian may: 
be computed thus; the Planet's right Aſcenſion being calcu- 


lated from its Longitude and Latitude, and turned into Time; 


ſubſtract the Sun's right Aſcenſion at Noon in Time from it, 
to find the Time of the Planet's paſſing the Meridian 1 
which call T; take the Difference of the © and Planets daily 
Variations in right Aſcenſion in Time; if the Planet is pro- 
greſſtve in right Aſcenſion, or the Sum if it is retrograde, which 
call X; then ſay, by the Rule of Proportion 
As 24b· N: T:: X: e and Th will be the correct Time 
of the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſive Motion in 
right Aſcenſion be greater than that of the Sun; in any other 
Cafe the lower Signs are to be made ufe f. 
But perhaps it may be found more readily by continual 
Approximation as follows: Take the proportional Part of the 
| "Difference or Sum of the O and Planet's daily Motion in 
tight Aſcenſion, anſwering to the Time of the Planet's paſſing 
the Meridian, found nearly, in Proportion to 240. and take a 
further like proportional Part of this proportional Part; and 
dz gain of this laſt, and fo on as far as is neceſſary. The Sum 
bb all theſe proportional Parts added to the Time of the Pla- 
net's paſſing «the Meridian found nearly, if the Planet's pro- 


Rgereſſtwe Motion in right Aſcenſion is greater than that r 
5 | vp otherwiſe ſubſtracted, gives the apparent Time of the 
J ͤÄd: 8 


Example: Let it be required to find the ime of the 


Moon's paſſing the Meridian, July 1 1567. | 1 

The Sun's right Aſcenſion in Time July iſt is, 66. 400. 25%. 
and July ad, 65. 44. 33”. by the Ephemeris. Therefore his 
daily Motion in right Aſcenſion is 4.8%. The Moon's right 
Aſcenſion July 1 at Noon by the Ephemeris, is 1599. 2. au- 
A e tw 


** 


ei 


tmering to 10b. 18/. 36% The Difference is, 42. 287, of Time, 


from which 4/. 8 /, being ſubſtracted leaves 38/. 20. Subſtract 
h. 40/ 25%. the Sun's right Aſcenſion July iſt, at Noon from 
105. 36, 8%¼ the Moon's right Aſcenſion the ſame Noon, the 
Remainder 3b. 55/. 43/. is the Approximate Time of the 
| Moon's paſſing the Meridian. The proportional Part of 380, 20% 
anſwering to this, is 6. 17// and the proportional Part of 6“. 17%. 
 B9/; therefore 6. 17“ and f/ or 6/.'26/ added to 57 1 
45/! give 4. 2/. %, the apparent Time of the Moon's 
paſſing the Meridian. In the Ephemeris it is 4®.-2/. It may 
Udo be computed by taking the Difference of the Moons 
right Aſcenſions at Noon and Midnight, but then half the 


Sun's daily Variation in right Aſcenſion muſt be made uſe of, 


and Proportion muſt be made for 12 inſtead of 24 Honrs: 
And if the Moon paſſed the Meridian after Midnight, the 


. Sun's right Aſcenſion at Midnight muſt be uſed, which is a 


Mean between his right Aſcenſions on the preceding and ſub- + 

- ſequent Noon. For the Planet's, it will be ſufficient to take the 

_ firſt proportional Part only. ys ; 
- The &o 


| ee of Jupiter's Satellites, Pa 5 , exhibit the 
apparent Poſitions of the Satellites with reſpect to each other, 
aud to Jupiter at ſuch an Hour of the Evening or Night as 


they are moſt likely to be obſerved, and ſerve to diſtinguiſh 


the Satellites from one another. Jupiter is diſtinguiſhed by - 
the Mark ©, and the Satellites by Points with Figures an- 
nexed, the Figure 1 ſignifying the firſt Satellite, 2 the ſecond 
Satellite, Sc. When the Satellite is approaching towards 
Jupiter, the Figure is put between Jupiter and the Point; 
and when the Satellite is receding from Jupiter, the Figure is 
put on the other Side of the Point. The Satellites are in 
the ſuperior Parts of their Orbits, or furtheſt from the Earth, 


when they are marked to the right Hand or Weſt of Jupi- 


ter approaching him; or to the left Hand or Eaſt of Jupiter 

receding from him; but are in the inferior Part of their Orbits, 
or neareſt to the Earth, when they are marked to the riglit 
Hand or Weſt of Jupiter receding. from him, or to the left or 


Eaſt of Jupiter approaching him. The Cypher o ſometimes 


annexed to the Figure of the Satellite towards the Margin, 
 Hignihes that it is inviſible on the Face of Jupiter; and the 
black Mark w, fignifies that it is inviſible, being eclipſed in 
Jupiters Shadow, or behind Jupiter, and eclipſed by his Body. 
Ihe 7th and 5 following Pages of each M@nth contain the 
Moons Race and all the Cirèumſtances relating to her Mo- 


TY and hes nine from the Sun and proper gar, from 1 
which her Diſtance ſhould be obſerved for finding thie GN, 
tude at Sea. The Longitudes, Latitudes, and Declinations of 
the Moon, and Time of her paſſing the Meridian, afford the 
like Uſes with the ſame Circumſtances of the Planetary Mo- 
tions, and many more beſides. For the ſake of greater —_ 
ſion, the Moon's Longitnde, Latitude; Right Aſcenſion, Decli- 
nation, Semidiameter, horizontal Par „with e tic 

 orproporticnal Logarithm, are computed — a Day, to 
and Midnight, and may readily be inferred to any interme- 
- diate Time with the greateft Exactneſs. | 
- Example: Let it be . w to find the Moon's Long de 
and Latitude, &c. July 16, 1769, at 160. 22/ 16#. Firſt to - 
find the Longitude. The Moon's Longitude, July 16, at 12*. 
"is of. 69. 40%. 257. and July 17 at Noon, ob. 13% 47% 48. | 
the Difference 70. 7. 23/. is the Moon's Motion in 32 Houts; 
ſay then, by the Rule of Þ 
| JE 0-40 is to 4d. 22/. 16%. the Dxcebs of 26, 224.1260. above 
_ ſo 4. 25 71. 23. to 29. 350. 41/7, which added to 
| J. the Moon's Longitude! at 120. gives o.. 9e. 
EE 0 wh" he foon's Longitude nearly; but this muſt be cor- 
rected on Account of the Moon's unequal Motion in 12 
Hours, by Page 11 of requifite Tables; for this ſe take 
out of the Ephemeris the Two Longitudes of the Moon next 
preceding the given Time, and the Longitudes immediately 
bens 155 e them 3 in Order PTY as. . 


„ 5 Dir [a4 Dif, | 


135 9 1 „ 

16. Nivea 11,29. 29. 34.1. _ Frogs Y 

las Midnight o. 6. 40. 58.7 . . 
Noon ©. 13. 47. 24. 3 3-44: . 

MI . 535. 
idnight o. 20. 51.27.“ 


Take their Difſetences, 7 51% 70. 5 28 125 30% 
take the Differences of KL 8 or the 2d L fferences, 
1.28. 31. 44. and take their Mean which is 3%. 36%. * 
* the 3 in Page 11 of requifite Tables anſwering 
to . 22! after Midnight, found on the Side, and 3“ 36 at 
| Top, 21“ will be found under 3/ and 287. under 4/. the 
—_ the Difference is 7/1. whence 3 n will require 4/!, and the 
| Correction ſought is 21// . e 1 5/1, which, according to 
che Remark 3 at the A the Table, * be added 55 
| calue 


* 


“NN 

uſe the Me th Nan Hours or bit Dilfajences tee Gti 
= to ob 95. 16/. 6/1, the Moon's Longitude found by even 
Proportion z. whence the Moon's. true Longitude is 0% 99. 16/. 
I Hs and. is as corrett as the Le : from which. it is de- 


F.. If the fut Diiferences of the Fout tongitudes of the 
- Moon. taken out. firſt increaſe and then 


ecreaſe, or, vice 
verla, firſt decreaſe and then increaſe, take half the e Difler 


_ ence of the Two ſecond: Differences for the Mean fecond Di 
ferencc, with which take the Correction frem Page 11, and 
add or ſubftra& it as the 1ſt. firſt Difference is greater ot 100 
than the third firſt Difference. 
- To find the Moon 3 Take out of the Ephemeris the 
To Latitudes 2 Two following the given Ti | 
and ſet them down 1 an and take their firſt and _ 
ifterences, and the mean of the Two ſecond, Differences ; ſiud 
roportional Part of the Middle firſt Difference anſwering to 
ours and Minutes, c. of the given Time after Noon or 


Aidnigh 


ht; which correct in the fol 


Table Page 1T with; the Hour from. Noon or gg 


the Side; and the mean ſecond Difference at Top, 
the correſ] ponding Number of Seconds, which 


wing Manner: Entering 


ht on 
Out. 


— —— 


ſüubſtracted from the proportional Part found above, accbrding 


as the Motion in 12 Hours or firſt Differences are decreafin 


or increaſing; or, more generally, according as 1ff 7 
ference. is 1 or leſs, than third firſt Difference, gives the 


firſt Di 


2 Part N which now added to or ſub- 
from the Moon's Latitude at the preceding Noon or 
ight, as the Latitude in theſe 12 Hours i is W on: 
Ming, give the Mcon's Latitude correct. 

le: The Bins Latitude is adn July 5, 16d, 


Pa Re * $. , 
WY, ER # N 


| 3 % : - 
, FFF V 8 . 
| N V 3 5 ng 
. 3 x 5 7 1 net X * * 
1 + N v 5 3 : 5 
La W 63 
* 


: POLE 3 EF 
„ Foes * The” "=. +> a * . 
* , FRY . * „ 
D 4-5: ESR em. Ift 11.20 if. 20 „ 
p74; 1 2 5 2 WES . n ” + „ 8 
: . * Fe” 9 3 22 a ag 98 
855 80 N 5 5 . i 


aa i „„ 


Jy 16, 8 * 477 PA 18 0 „. 185 


1 5 c 4 %%% Z54 4138: ; 
4 7 Noon 5. 3 26 e 44 44 
| Midaight 5 uh 75 32 155 5 . 

E ! * , #6) 5 SES > Rc 


- W.., 20 » * 9 4 
wh, * x A 

. - - 
„ 


4 162 J | | CC 


The 3 Latitude: uly 16 at Midnight being 45. 4 f.. 
£ %. N. and the Motion lu the next 12 Hours being 35 . i 
ay by Proportion; 5 85 
As 12h. is to 48. 22 /. 15//. ſo is 130 50%. to 50. 2/7; but this 
mut be corrected by adding 33/7. the Correction from Page 
I, anſwering to the Hour 4* 220 52 the Mean Second 
Difference 440%, becauſe the firſt Di * 5 are decreaſing, 
or rather becauſe the firſt of them 187.269. is greater than 
the laſt of them 9/. 6/7. therefore the proportional Part 
corrected is 5”. 2. 33 /g. 35½ which added to 4“. 
. 36%. | 4% 557 117 N. the Moons Latitude ke at 


* 


Remarks on fue Cans neceſſiry to Ye! attended 
to, in order to obtain and apply the Correction of ſecond Vif. 
ferences rightly in computing the Moon's Latitude. ' | 

I. If the Moon's Latitude taken out of the Ephenett * 
Noon and Midnight changes its Denomination from North to 
South or from South to North, the Sum of the Two Latitudes 
of contrary Denominations, where the Change happens, is to. 
be accounted the firſt Difference in that Place. FLATS 

II. If the Three firſt Differences firſt increaſe and then de- 

| PER or vice verſa, firſt decreaſe and then increaſe, Half the 
Difference of the Two ſecond Differences ap to be taken for 
| the mean ſecond Difference. 

III. If the Series of Four Latitndes takewout ſhould bin" 
creaſe and then decreaſe about the Moon's greateſt Latitudes, 

| rake the Sum of tlie Two firſt Differences ſtanding on each 
Side of the greateſt Latitude for the ſecond Difference in that 
Place; correct the Moon's Latitude at Noon or Midnight by the 
ſimple proportional Part firſt found; and to the Latitgde fo. 
corrected, add always in this Caſe the Correction from Table 

Page 11, anfwering to the Mean of e Two EG . 
ferences. 

Before I quit this Subject of, Interpolation by Lcd Dif- 

ferences, I ſhall point out another Method, by which the 
fame End may be obtained more readily; and with fewer 
Rules, by thufe who are well acquainted with algebraical Sub- 
mraction and Addition, and the Manner of applying the Signs 
in thoſe Operations. Subitract each Latitude from the 01. 
| 1 towing for the firſt Differences, to which prefix the Sign — if 
the Latitudes decreaſe; and ſubſtrat each firſt Difference, 
| Z thus found, from the followiug one of the ſame Order for the 
yewond Differences. =o the An of 198 Two ſecond Dif- 
ferences 
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ferences ſtanding. on each Side of the Interval to be interpe- 

lated, is to be accounted the mean ſecond Difference; the 
Correction correſponding to it by Table Page 11, is to be 
applied always with the contrary Sign. 6 6 ER 
... Fheſe Operations are to be performed, and the Signs to be 
applied as in algebraic Subſtraction and Addition. Note 
further, if the Four given 'Latitudes change 'their Denomina- 
tion, call the ſecond Latitude+, and thoſe of a contrary De- 
The Moon's Declination may be found at any Hour in the: 
ſame Manner as her Latitude; but as the Correction ariſing 
from ſecond Differences will never exceed 240, this may be 
neglected on moſt Occafions : but if any one is deſirous to ob- 
tain the Declination true to a Minute, the Cor rection ĩseaſily 


£ 


applied, as ſhewn above. . . 85 
T be other Articles of Page 7, and 8, viz. the Moon's right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 
Logarithm, and the Dittances contained in the Four laſt Pages 
of the Month, may be all found correctly by even Propor- 

tion, without requiring any Allowance on Account of ſecond 

Differences. The proportional Part of the Moon's Longitude, 

Sc. for any Hour, may be found very readily by the Help of 
the Table of proportional Logarithms at the End of the requiſite 
Tables: For. which conſult the Explanation of thoſe Tables. 


The Moons Longitude and Latitude are uſed in computing 


her Diſtances from the Sun and Stars contained in the Four laſt _ 
Pages of the Month, as well as in the Appulſes to Stars pointed 
out in Page 1, and, jointly -with her Parallax and Semidia- 
meter, are neceſſary for computing the Eclipſes of the Sun 
and Moon, and the Occultations of fixed Stars and Planets by 
the Moon. They alſo facilitate the Calculation of the Lon- 
gitude of any Place from an Eclipſe of the Sun, or an Oc. 
cultation of à Star or Planet by the Moon obſerved: Or, if 
the Meridian be well known, the Parallax and Semidiameter 
ſerve todeduce the Moon's true Place in the Heavens from the 
Obſervation, which compared with that given by the Ephemeris 
fſhews the Error of the Tables, whatever it be at that Time. 
The Moan's Semidiameter and Parallax are applied in corect- 
ing almoſt all Obſervations of the Moon. The logiſtic Lo- 
garithms of the Moon's Parallax, ſerve further to facilitate 
the Calculations of Parallaxes, but if the Table of proportional 
Logarithms at the End of * Tables be made uſe, 


r 


N 
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of, which will be moſt convenient; the conſtant Quantity 


0.4% muſt be added to the logiſtic: Logarithms of the 
Moon's horizontal Parallax contained in the Ephemeris of 
1769, to reduce them to proportional Logarithms. It will be 


more convenient to ſubſtiture proportional Logarithms of the 


Meons Parallax inſtead of the logiſtic Logarithms in a fu- 
- tyre Ephemeris- 7 EST. OT IR 1 


Tune Moon's right Aſcenſion and Declination are uſeful'to 
compute her Altitude at any Time, particularly at the Ob- 


ſervation of her Diftance from the Sun or a Star, ſap Dofing it 
| was neglected to be or could not be obferved properly; w = 


latter Caſe may ſometimes happen in the Night, though I 
think but rarely; the utmoſt Accuracy not being required 


| for the Calculations of Refraction and Parallax. See Britiſh | 


Mariners Guide, Page 575. The Moon's Declination, with her 


Semidiameter and Parallax; ſerve for finding the Latitude by | 


the Meridian Altitude of her upper or lower Limb obferved 
at Sea. See Britiſh Mariner's Guide, Page 93. The Moon's 
right Aſcenſion and Declination- ſerve alſo to compute the 
Time from her Altitude obſerved at the Obſervaticn of her 
Diftance from a Star; whence the Longitude may be inferred, 
though no Altitude of the Sun or a Star was taken for re- 
gulating the Time, See Britiſh Mariner's Guide, Page 61. - 


Phe Diſtances of the Moon from the Sun and fixed Stars, 


contained in the Four laſt Pages of the Month, are ſet down 
to every Three Hours of Apparent Pime by the Meridian 
of Greenwich, and are defigned to relieve the Mariner from 
the Neceſſity of a Calculation, which he might think prolix 


and troubleſome, and to enable him, when compared with 


the fame Diſtances obſerved carefully at Sea, to infer his Lon- 
gitude readily and with little Danger of Miftake to a De- 
gree of Exactneſs that may be thought ſufficient for moſt 


nautical Purpoſes. But uſeful and valuable as the Practice 


of tliis Method may be at preſent, it is a Remark not un- 


\ worthy our Notice, that there is Room to hope, by future Im- 


provements of the lunar Tables, and the Introduction of 


à more accurate Method of conſtructing Inftruments, it may 


be carried to 4 much higher Degree of Perfecti an. 
The Moon's: Diftance are computed both from the Sun 
and proper Stars, and generally from One Object on each 


Side of her, to afford the Mariner a greater Number of 
Opportunities of Obſervation, and a Means of attaining a 
greater Degree of Exac The 
rh ar 


neſs, The Diitances from the 


are computed between 40, and 120? of Diſtanee. While 
the Moon is between the Diſtances of 20? and 40% from che 
un, her Diftance is computed only from a, Star on the On- 
trary Side that the Sun is. When the is between the Dif- 
tances of 40 and 90“ from the Sun, her Diftance is com- 
puted both from the Sun and from a Star on the contrary 
Side to the Sun; when the Moon is above go? from the Sun 
her Diſtance is computed from Two Stars, one on each Side 
of her; though Mill her Diſtance is computed alſo from the 
Sun from 90 to 120% Though the Diſtance of the Moon 
from the Sun or Star, well obſerved with a good Inſtrument, 
zs ſufficient to determine the Longitude, with the Help of the 
Ephemeris, always within a Degree, and generally much 
nearer, yet it will conduce to fill greater Accutacy, if the 
Obſerver takes the Diſtance of the Moon from Two Stars,. or 
the Sun and a Star, or, when the Moon is between 9o and 
1209 Diftance from the Sun, from the Sun and Two Stars, if 
he can be ſo lucky as to obtain theſe ſeveral Obſervations... 
The Longitude being computed from the Obſervations 
made with each Star reſpectively, the Mean of the Reſults 
is to be taken as INES appreaching. neareft to the true 
Longitude. In particular the Moon's Diſtance ſhould be taken 
from Two Stars, or the Sun and a Star on each Side of her, as 
often as Opportunity permits, ſince the Mean of the Reſults will 
probably be at leaſt as exact again as either ſeparately, 1 mean 
as far as depends on any Imperfection of the Inſtruments, 
and unavoidable ſmall Errors ariſing in the Uſe of them; Er- 
rors ef theſe Kinds having a natural tendency. to correct each 
bother; for that fmall Error which ariſes from the lunar 
Tables will affect the Reſult from either Star l. But the 
Error of Mr. Mayer's laſt lunar Tables here made uſe of, ſearce 
ever exceeding 1/ at the moſt, and ſeldom amounting to 20%. 
the Uncertainty hence ariſing in the Determination of the Lon- 
gitude can ſcarcely exceed half a Degree, and generally wi 
not exceed 10 Miles. | 


— 


The Diſtances ſet down in the Ephemeris, afford the Oh- 
ſerver a ready Means of knowing the Star from which the 

Moon's Diſtance is to be obſerved ; for he has nothing to 
do but to ſet his Quadrant to the Diſtance computed — 
from the Ephemeris, neglecting the Seconds, at the apparent 
Time eſtimated nearly by the Meridian of Greemvich; and 


direct his Sight te the Eaſt or Weſt of the Moon, accord - 
Diſtance at Greenwich js found in Page 9 and 


* 


T6, or in Two laft Pages of the Month; and having found the 
Moon upon the little Speculum, let him give a Sweep with 
the Quadrant to the Right and Left, WY g he will find the 
Star he ſecks for, -if above the Horizon and the Air be clear, 
nearly in a Line perpendicular to the Line of the Moon's 
Horns or long l or, Which is the ſame Thing, in the 
Line of the Moon's ſhorter Axis produced. The Star is al- 
ways one of the brighteſt, ſo that there is little Danger of 
miſtaking another for it, if the preceding Directions are 
carefully obſerved. The Time at Greenwich is eſtimated 
nearly by turning the ſuppoſed Longitude from Greenwich 
into Time, by Table Page 6, 7, and 8, and adding it to or 
fubſtraQing it from the Apparent Time at the Ship, as its Lon- 
* Weſt or Eaſt of Greenwich. It will be ſufficient if 
the Dittance be computed from the Ephemeris within 10/. or 
20%. for ſetting the Quadrant. The principal Uſe of the 
Diftances of the Moon from the Sun and fixed Stars; namely, 
in determining the Longitude by Compariſon with the correſ · 
2 Diſtances obſerved at Sea, will be ſhewn hereafter 
in its proper Order, in the Difſertation explaining the Me- 
thod of computing the Longitude at Sea by the Help of the 
1 OOF on od 
The Diftances contained in the Ephemeris were computed 
ſtrictly to Noon and Midnight, and thence interpolated for 
every Three Hours, according to the Method ſhewn for com- 
puting the Moon's Latitude, Page 179—19 : Except that the 
Correction of ſecond Differences at the Middle of the Inter- 
val to be interpolated, was taken & of the Mean of the Two 
ſecond Differences, and at the firſt and third Quarter of the 
Interval was taken 4 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Table Page 11, 
which would however have given the fame Reſult. But, at 
the firſt 12 Hours when the Diſtances of the Moon from a 
Star begin, and the laſt 12 Hours when the Diſtances end, 
there being only One ſecond Difference inſtead of Two ſe- 
eond Differences cn each Side to take a Mean of, this Me- 


__ - thod fails in theſe Caſes, and therefore the following is to be 


ſubſtituted in its ſtead, being derived from Sir Iſaac New- 
ton's Solution of the Problem of drawing a Curve through the 
Extremities of any Number of given Ordinates, Phil. Nat. 
Princ. Math. Page 486. Edit. ult. a —-s 4 
From Four Diſtances at Noon and Midnight computed 
ſtrictly, to interpolate Three Diſtances at the 3d, 6th, and 
-gth Hour of the firſt or laſt Interval. 9 

8 | Subſtract 


6 67 1 5 
Subſtract each Diſtance from the followi ng, for the. firſt. 

Differences, and prefix the Sign —, if the Diſtances de- 
creaſe, Subitract ah firſt Difterenee thus found from the fol- 
lowing one of the ſame Order, for the ſecond Differences: And 
in like Manner ſubſtra& the firſt 2d Difference from the fol- 
lowing for the third Difference ; applying the Signs as in 
algebraic Subſtraction. Denote the firſt or laſt firſt Difference 
by b, the firſt or laſt ſecond Difference by e; according as the 
| Interpolation to be made is for the firſt or laſt 12 Hours, 
denote alſo the third Difference by d; and, @ being put ta 
ſignify the Diſtance at the Beginning of the Interval, the in- 
| — Diſtances will be as follows: 


At 3d Hour of firſt Interval a + Ib a 455 vale 
At 6th Hour of firft Interval @ 5 Tb — 4 c 1 * 
At > Hour of firſt nn. + * of 5 — Ys c +xix 4 


At zd Hour of laſt Interval : : 7 f. . 5 p 
At 6th Hour of laft Interval a + Zb— 4 „ 44 
At 285 Hour of 1 1 4 A 7 


b, c or nN e Se ce 
of that Term of the Form rep 
Sign to that of the Formula. 7 
| me add in this Place, that if in filling ng up the ficſt and 

laſt Intervals, a new ſecond Difference has been ſuppoſed in 
arithmetical Progreſſi on with the Two given ones, in order to 
take a Mean between it and the firſt or laſt ſecond Difference, 
the Interpolation at the Middle of the Interval or 6th Hour 
will be had true, the ſame as if the above Formulæ had been 
uſed: But at the Interpolation of the firſt and third Quar- 
ter there will be an Error of £4 third Difference; which 
will be corrected, by applying + x d or third Difference, to 
Number found at the ert Qu uarter of the Interval, and ,x 4 
to that found at the mund Quarter of the Interval; Sl 
the fame whether it be the firſt or * inernat. 
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annexed Inſtructions relative to the e . 


And to the NAUTICAL ALMANAC | 
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© culated from the late Dr. Bradley's Obſervations : 
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